Abstract The aim of this article is to analyze the impact of the decentralization of the public national health system in Spain on citizens' satisfaction with different dimensions of primary and hospital care. Using micro-data from the Health Barometer 1996-2009 and taking advantage of the exogeneity of the different pace of decentralization across Spain using a difference-in-differences strategy, we find that, in general, decentralization has not improved citizens' satisfaction with different features of the health services. In our base model, we find that there are even some small negative effects on a subset of variables. Sensitivity analysis confirms that there is no empirical evidence for supporting that decentralization has had a positive impact on citizens' satisfaction with health care. We outline several possible reasons for this.
Introduction
Decentralization in health services has become a topical issue throughout the world, in both developed and developing countries. The aim of this article is to examine the effect of decentralization of the Spanish public health care system on citizens' satisfaction with health services using data from an annual survey on Spaniards' perception of the Spanish National Health System (NHS).
The case of Spain represents a remarkable opportunity for studying the effects of decentralization of public health services, for several reasons. First, health services in Spain are overwhelmingly public: according to the OECD Health Database 2011, public health spending in Spain amounted to 73.6 % of total health spending in 2009 (9.5 % of the GDP). 1 Therefore, the influence of decentralization is likely to be notable and relevant. Second, over the last 2 decades Spain has experienced a radical decentralization of health services: while in 1980 all responsibilities in this area corresponded to the Central Government, over the following 20 years this responsibility was completely transferred to regional administrations. According to OECD Statistics, although the central government and municipalities retain some minor responsibilities in this field, 91.6 % of public health spending in 2010 was in the hands of regional governments. A third important feature of the Spanish decentralization process is that it has been completely driven by political negotiations, mostly associated with regional identities, so it can be considered reasonably exogenous to health care outcomes. 2 Finally, this process was implemented in different stages across different regions, which eases the isolation of the specific effect of decentralization in the analysis.
The political nature of the factors leading the decentralization process in Spain does not mean that there are no economic arguments for transferring competences to regional governments. In fact, according to economic theory, there are both reasons in favor and against decentralizing health care to regions, the former being the most often quoted in the literature. On the one side, according to the Theory of Fiscal Federalism, the main advantage of decentralization is the possibility of tailoring the supply of the public goods and services produced to local preferences [54, 55] . This improvement in the matching of preferences and supply is further improved by the dynamics described in Tiebout model [66] , according to which people will move to the circumscription with a supply of public goods (and corresponding tax burden) that better suits their preferences. The growing literature on the subject has added other possible positive aspects of the decentralization of the supply of public goods and services. Some authors, like Lago and Arias [43] , point out the potential increase in accountability associated with the reduction of distance between providers and customers, whereas others focus on the increase in the number of providers derived from the decentralization of competences, which might foster experimentation and innovation, particularly, the adoption of new forms of organization [21, 47] . 3 On the other hand, this literature has been criticized on different grounds. First, from a theoretical perspective, as Casahuga [16] argues, it can be proven that, when decisions are taken by majority vote, the conclusion of the Oates theorem only holds in those cases where there is a single individual by circumscription or when all individuals have the same demand for the public good and face the same prices-taxes. In other words, with a simple counter example, Casahuga shows that the decentralization theorem is in general false. Second, and complementarily, it is well known that the applicability of the Tiebout model is limited by the existence of transport costs and preferences for the place of residence. Third, moving the place of decision making it closer to the citizens might increase accountability, but it also might increase the power of local lobbies and facilitate the capture of the decision maker by local power groups, maybe too small to exert similar pressure on central governments [52, 64] . From a different perspective, it can be argued that the mainstream literature of fiscal decentralization (specifically in the area of health) has not paid enough attention to other potential negative effects of the decentralization. Among such effects we could mention the following: (1) the increase in the size of administrative structures and managing costs [56, 57] ; (2) a non-optimal health system structure (from an economies of scale perspective) if decentralization is politically driven; 4 (3) a fragmentation of the bargaining power of the public sector against the pharmaceutical industry and a high dispersion of prices of health inputs across regions [33, 63] ; (4) an increase in territorial inequalities in the access to health care services; (5) a lack of information related with the running of the regional health systems, associated with problems of coordination, that hinders the generalization of successful innovations [32] .
Altogether, considering that the arguments of the theory of fiscal federalism are limited by the assumptions of the analysis, and the existence of both positive and negative aspects of the decentralization process of health care, it seems that the final effects of decentralization remain mostly an empirical issue and the subject of very intense debate. 5 In those cases where the process of decentralization is capable of generating most of the advantages stressed by the theory and circumvent most of the pitfalls mentioned by its critics, the final result would be an improvement of the service in terms of both allocation and 2 See, for example, Rico and Costa-i-Font [59] , with a very positive evaluation of decentralization, and Braña and Serna [10, 11] and Braña [9] . Particularly, Braña and Serna [10, 11] and Braña [9] analyze and compare, policy by policy, the level to which certain competences should be transferred according to economic theory and the Spanish case, pointing that in most cases decentralization has been driven by political issues. 3 A chronology of the implementation of new forms of management across regions can be found in Ruane et al. [60] . 4 The Spanish case is a good example of such potential problem. Among the 17 Autonomous Communities, some are small in size and with few inhabitants (such as La Rioja, with 5,000 squared kilometers and a population slightly over 300,000); some are small but very populated (notably Madrid, with 8,000 thousand squared kilometers and almost 6.5 million inhabitants), some large and sparsely populated (Castile-Leon, a region with 94,000 squared kilometers, approximately the size of Portugal, and 2.5 million inhabitants), etc. The intention has been that all regions could offer almost all kinds of health services and treatments, irrespective of their sizes or demographic and economic characteristics. It seems clear that decentralization has not been carried out keeping in mind an optimal size of jurisdictions, as regions are extremely diverse. Patients have the right to be treated in other regions if the treatment is not available in theirs. The same applies to temporary Spanish visitors to other regions. However, in practice, the different mechanisms of compensation have not worked well, which might explain some obstacles for being treated outside the region of origin reported by the media in the last years. In order to fix that, when a new compensating tool was established for this purpose was established in 2012. 5 See, for example, [39] for a review of theoretical and empirical research on decentralization of health care.
production. Otherwise, we would have the opposite result. But it may be that the process of devolution will lead to both, improvements and drawbacks in different aspects of the provision of health, leaving the outcome basically unchanged. The same problem is found in other areas, such as the decentralization of education. In words of Galiani and Schargrodsky [29] , ''the theoretical literature identifies trade-offs without establishing absolute superiority of either centralization or decentralization in the provision of public services.'' This position is shared by Galiani et al. [30] and Salinas and Solé-Ollé [61] , expressed as a summary of surveys of theoretical literature on decentralization of public services.
This article aims to make a contribution to this debate, in the following respects. First of all, although there are a number of papers that study, with different levels of detail, the attitudes of Spaniards toward the Welfare State and, particularly, toward the Spanish Health System or the role of the Autonomous Regions in providing health services, this study is, to our knowledge, the first to address the impact of decentralization on health care outcomes from a citizen (subjective) perspective in a rigorous way, using modern techniques of policy evaluation. 6 Although this is only one element in the evaluation of public policies-which should address many other features, such as the cost effectiveness of interventions-users' opinions should obviously be taken into account by policy makers and researchers in this field. This particularly applies when the main argument for decentralizing is based on the possibility of better tailoring public policies to citizens' preferences. This article extends the scant literature on the outcomes of health care decentralization in developed countries and particularly in Spain. The works of Rey Del Castillo [58] , Costa-i-Font [17, 18] , López-Casasnovas et al. [48] , Rico and Costa-i-Font [59] , Costa-i-Font and Rico [20] , Costa-i-Font and Pons-Novell [19] , López-Casasnovas [47] and Repullo [56] have analyzed this issue before. For reasons of data availability, most of these studies are based on detailed descriptions or narratives that, overall, suggest that in the last 2 decades, a period when the devolution of competences to regions was very intense, policy innovation might have increased, health spending was contained and regional disparities did not seem to widen. Furthermore, Cantarero and Pascual [15] find that the degree of decentralization of health expenditure positively affected health outcomes (infant mortality and life expectancy) during the period 1992-2003. 7 At an international level, the number of studies is not very large; they are mainly focused on developing countries, and their results are mixed and inconclusive. 8 Therefore, additional empirical studies such as this one should contribute to broaden our knowledge about the impact of the decentralization of health care responsibilities.
The Spanish NHS provides universal health care to all people residing in the country, funded by general taxation. 9 A few groups (civil and military servants) have the possibility of choosing between the NHS and a range of private insurances funded by the public sector. Although it largely involves public production of health care, the last decade has witnessed a considerable increase in the importance of publicly financed but privately produced health services, through different forms of managed care. The relevance of these new forms of health care varies widely across regions. Regarding benefits, the NHS covers a broad set of health care treatments and only dental care is affected by important restrictions. In contrast to most OECD countries, the Spanish NHS is free at the point of use, with copayments limited only to prostheses, spectacles, hearing aids and drugs. 10 More details on the Spanish NHS can be found in López-Casasnovas et al. [48] , Muñoz de Bustillo and Antón [51] and García-Armesto et al. [31] .
Decentralization was negotiated case by case by the central government and each of the 17 regions (Autonomous Communities) as part of a long process that took 20 years. It started in 1981, with the transfer of the health competences to Catalonia, and ended in 2001 with the devolution of competences to the last ten regions. The pace 6 For example, among others, the works of Del Pino [22] , Calzada and Del Pino [12, 13] , Del Pino et al. [23] and Díaz-Pulido et al. [25] analyze satisfaction of citizens with several public policies. The work of Díaz-Pulido et al. [25] is of particular relevance to our work. These authors, after studying the determinants of citizens' satisfaction with education, health and pensions, conclude that there are differences in satisfaction with public services among different regions, even after controlling for the characteristics of the respondents, especially in those services run by the Autonomous Regions. Regarding health care, one can highlight the work of Á lvarez and Ruiz [3] , which analyzes the valuation of the National Health System by citizens from 1995 to 2004. 7 Nevertheless, we have to keep in mind that the bulk of the decentralization process occurred in 2002. 8 See, among many others, the collective work of Saltman et al. [62] , the reviews of Jiménez-Rubio et al. [39] and Kolehmainen-Aitken [42] , the works of Bossert et al. [8] , Arreondo et al. [6] , Vargas [67] and Martínez and Rodríguez-Zamora [49] for Latin American countries, the analyses of some African experiences by Jepsson and Okuonzi [36] and Akin et al. [2] , Tang and Bloom [65] on China, Jiménez-Rubio et al. [39] and Zhong [68] on Canada, Ferrario and Zanardi [27] on Italy and Cantarero and Pascual [14] on European Union countries. We comment on the results of these studies in the ''Results'' section. 9 In September 2012, the Central Government introduced some limitations to the rights to receive health care of illegal migrants in the country. 10 Recently, in the context of the fiscal crisis, a new copayment in drugs was introduced by the governments of Catalonia and Madrid (although the Constitutional Court has temporarily suspended its application until it makes a definite decision on its legality) and the Central Government decreed an increase in cost-sharing for drugs and other services such as prostheses and ambulance services.
of the process (shown in Table 1 ) was not planned in advanced and was dependent, among other things, on the difficulties found in the negotiations between the parties (the Central Government and the different Autonomous Regions) regarding the conditions in which the transfer was going to take place. It is worth mentioning that some residual competences are exerted by the Central Government and that the process of devolution included the creation of some coordinating institutions, such as the Interterritorial Healthcare Council. Unfortunately, often, the utterly important mechanism of coordination is used as an instrument of partisan dispute among the different parties in power in the regional and central governments. In sum, the process of devolution has not led to a complete autonomy in health care policy, and there are still limitations and constraints associated to institutional inertia existent before decentralization and coordination mechanisms and some residual competences kept by the Central Government.
As mentioned, an interesting feature of the process regarding our work is that decentralization of health care in Spain has more to do with historical and political factors than with issues specifically related to health care. The identification strategy of the present study consists in exploiting the different timings of the decentralization process across Spanish regions, which can be reasonably considered as exogenous to the perceived quality of services. We use the difference-in-differences (DID) method in order to take advantage of this feature.
The rest of the article unfolds as follows. Part 2 describes the main features of the database used, and part 3 explains the identification strategy and the econometric approach used in the work. Results are presented in ''Results'' and the final section, as usual, summarizes the main conclusions of the article.
Data
The main database used in this article is the Spanish Health Barometer, particularly, all the waves available between 1996 and 2009 (2009 was the last available data set at the time of writing this article). 11 This cross-sectional survey, carried out by the Centre for Sociological Research (in Spanish, Centro de Investigaciones Sociológicas), covers a diversity of opinions, attitudes and perceptions of Spanish citizens on the Spanish health care system. The survey is carried out three times a year (with the exception of 2003, with only two waves, and 2001, with only one) and is representative of all Spanish citizens aged 18 and above. The sample comprises more than 6,000 individuals each year, which allows generating representative results at the regional level. In 2001, only one wave was carried out, containing roughly 2,500 interviews, so regional representativeness is not granted for that year.
The Health Barometer includes 21 variables that have been present in all waves since 1996, 11 related to citizens' perceptions on primary care and 9 related to their opinions on inpatient and outpatient hospital care. The satisfaction of people interviewed in the survey is measured using a Likert-type scale. There was a break in the structure of this scale in 2001: from 1996 to 2000, the scale ranged from 1 to 7, whereas since 2001 a 1-10 scale has been applied. This poses a potentially important problem for this article, since the law that set in motion the most recent wave of decentralization processes was passed in December 2001. In order to tackle this problem, a triple strategy was followed. First, when analyzing decentralization using a dummy variable, we assume that this change of scale has a time-and space-constant effect on the levels of the dependent variables, which can be captured by a binary variable in the econometric models. Second, the 1-7 scale is transformed in a 1-10 scale using the following rule: 1-1; 2-2.5, 3-4, 4-5.5, 5-7, 6-8.5, 7-10. This transformation assumes the equivalence between extreme values only has an effect on the levels of the variables of interest that do not differ by region, the effect of the change of scale can be captured in the econometric analysis by a dummy variable indicating it. Moreover, if this assumption of an impact of the change of scale on citizens' satisfaction holds, it is irrelevant to include or not a binary variable capturing the change of scale in the DID analysis, since both treated and untreated regions would be affected in the same fashion by this issue, leaving the difference of the differences unchanged. As a third alternative to ensure that our results are not inadvertently biased by this change in the questionnaire, we replicate the analysis using only the waves available from 2001, which all use exactly the same scale.
As mentioned earlier, the data set used contains questions on the satisfaction of Spanish citizens in regard to the following 20 different aspects of the NHS. The list of items, 11 of which refer to primary care and the remaining 9 to hospital care, includes the following dimensions:
(A) Questions about primary and specialized care
• Care and assistance received from medical staff.
• Time devoted by physicians to each patient.
• Waiting time for patients before being seen by their physicians at health centers.
• Medical equipment and technology.
• Information received by patients about their health problems.
• Consultation hours.
• Ease of getting appointments.
• Home health care.
• Knowledge of patients' medical history and patient monitoring.
• Proximity of health centers.
• Confidence transmitted by doctors.
(B) Questions about hospital care
• Care and assistance received from nurses.
• Care and assistance received from doctors.
• Assistance from non-medical staff.
• Administrative procedures for hospital admission.
• Waiting time to be admitted in case of a nonurgent health problem.
• Number of people who share a hospital room.
• Accommodation and catering.
Methodology
Our identification strategy relies on the exogeneity of the decentralization process in Spain with respect to citizens' attitudes and opinions on the functioning of the health care system. As mentioned, this assumption can be defended in the case of Spain if one takes into account that the devolution of health care competences to regions is a process exclusively driven by political and historical reasons and concerns regional identity, as explained above. Furthermore, according to some recent surveys [45, 46] , many citizens do not even know which level of government is responsible for certain public policies. Therefore, many citizens do not even know whether they are using a decentralized or a centralized system, which reinforces the argument for the exogeneity of the treatment, that is, decentralization. In this respect, we could even say that the responses are less likely to be ''contaminated'' by the more or less enthusiastic backing of the devolution process. Therefore, it should be clear for any outside observer that decentralization is an outcome that can be reasonably considered as exogenous to health outcomes and citizens' perceptions of the health care system.
We experiment with different econometric approaches to capture the effect of decentralization on citizens' perceptions. First, we assume that the decentralization only has a level effect on citizens' satisfaction with the health care system, and we study its impact using a DID approach. 12 The control group is formed by those regions whose health care system was already decentralized at the beginning of the observation period, whereas the treatment group includes those that received competences in health care in 2002. Therefore, the most basic DID equation unfolds as follows:
where y ist is the satisfaction of individual i of region s in time t with a certain feature of the health care system, a is an intercept, k s and / t denote region and time effects, respectively, x it is a set of individual characteristics, z st represents a vector of regional covariates, D st is the 12 Details on the application of this methodology can be found in Lee [44] , Angrist and Pischke [5] and Khandker et al. [41] , among many others. This approach has beens used to study the effects of decentralization of education in Argentina [29, 30] and Spain [61] .
Effects of health care decentralization 415 treatment variable, which takes the value 1 in healthdecentralized regions and 0 otherwise, and u ist is a disturbance. The inclusion of individual variables instead of regional average values improves the precision of the estimates, while regional variables help to reduce the bias caused by region-specific time-varying disturbances. As it is common in most of the recent literature on policy evaluation and because we do not know of any structural model of satisfaction with health care, we adopt an eclectic approach: we estimated a reduced-form model, where regression is basically seen as a ''control'' tool, that is, variables that can be considered as reasonably exogenous are introduced in the model as controls. Individual covariates, x it , include sex, age, squared age, educational level and activity status. 13 The rationale for including most of these demographic variables is discussed, for example, in Díaz-Pulido et al. [25] . Regional characteristics, which have been computed from information provided by the National Statistics Institute and are represented by z st , comprise per capita GDP, total population, percentage of foreign population, percentage of population aged 65 or over, percentage of population aged \16 and political party governing the region (Socialist party, Conservative party or other, mostly nationalistic, parties). They are basically related to different levels of pressure on health services, the regional income level and the sign of the party ruling the region since different parties can have different attitudes to health care services. We intentionally excluded variables that can be related to the exact configuration of the health care system, such as the effect of different ways of management, the share of private production of health services or per capita public health spending.
14 These are features that are decided and controlled by the level of government in charge of health and are themselves outcomes of the decentralization process. Given the number of dimensions of health care considered, the presentation of the results will be focused on the variables linked to decentralization.
As mentioned, the previous specification assumes that decentralization has an effect on levels of satisfaction but not on trends and that this effect materializes in a single period and immediately after decentralization took place. Although such a model is only a departure point, it is probably not very realistic. Therefore, we estimate a more flexible and preferred alternative. It aims to analyze the impact of decentralization through four binary variables (D st k with k = 1, 2, 3, 4), which capture whether the decentralization of health care took place 5 years ago or less, between 6 and 10 years ago, between 11 and 15 years ago and 16 years ago or more. b k are their associated coefficients. For instance, b 1 captures the effect of D 1 st, which is a variable that takes the value 1 if health care in region s at time t is decentralized and 0 otherwise. The base (omitted) category is no decentralization. The interpretation of the rest of variables is the same. This specification comprises the previous model as a particular case and allows capturing, for instance, the possibility that decentralization has a lagged effected on citizens' satisfaction or that an initial adverse impact of the process eventually disappears over time. In this case, the equation to be estimated is
In the next section, devoted to the results, we also comment on the outcomes of other specifications using a different number of dummies and even a continuous variable denoting the number of years passed since decentralization.
In order to control for the effect of other region-specific variables that change over time, we also estimate models that include region-specific time trends (that is, regressions include the term k st , where t represents the time period). According to Angrist and Pischke [5] , the inclusion of region-specific time trends helps to test the assumption of parallel trends: the robustness of empirical results to the inclusion of such trends should be interpreted as a positive signal, whereas otherwise, the plausibility of our strategy should be seen as compromised. If the results are highly sensitive to the inclusion of this set of controls, it means that it is unlikely that, in the absence of the treatment (decentralization) and controlling for observable features, opinions on health care quality would have remained the same. We have interpreted the absence of changes in the statistical significance of estimates as a signal of the robustness of the results.
The models are estimated using ordinary least squares (OLS), adjusting standard errors for different kinds of clusters (see more details below). Although the left-hand variables are not strictly continuous, in this respect we follow Angrist and Pischke's [5] suggestion, who consider regression a good strategy in these situations 13 Since not all waves in the database include information about whether an interviewed person is a user of the public health care system, we do not consider this variable in the analysis. Anyway, the perspective of non-users is also relevant for several reasons. First, they might use less the system because they are unsatisfied with it. Second, one might not be a user but possess a relevant knowledge of the system because of health problems of relatives, for instance. Third, collaboration between public and private producers is increasingly frequent in Spain, with many patients enjoying private care that is publicly funded. Fourth, as long as preferences as well as support of the whole population is considered a relevant variable for decentralization, satisfaction of the whole population-and not only of the most intense users-is a relevant issue. 14 We do not control for features like the different ways of organizing health care (for example, contracting out, private-finance initiatives, etc.) because our focus is on the average effects of decentralization, as usual in policy evaluation. Particularly, as mentioned, the possibility of introducing innovations consisting in new forms of organization is highlighted as one of the main advantages of decentralization [47] . In addition, since these types of innovations are indeed starting to be introduced by some regions after receiving competences in health care, such policies are outcomes of the decentralization and cannot be considered as exogenous to the devolution process. In this respect, they can be seen as what Angrist and Pischke [5, p. 63-66] call 'bad controls' (introducing variables that are outcomes of the treatment variable), which can yield biased estimates. In this respect, we proceed as the standard literature evaluating the impact of decentralization summarized in the article. because of the less demanding assumption for consistency of estimates. 15 DID models have been subject to criticisms during the last decade because of their tendency to overestimate the true effects of policy changes [7, 26] . The main source of this criticism comes from the non-consideration of the possible existence of correlation within treatment and control groups (intra-cluster correlation). This problem can be associated, first, with the existence of unobservable characteristics at the level of treatment and control groups and, second, with the presence of serial correlations over time within treatment and control units. The failure to tackle these issues might yield inefficient estimates that would lead us to reject the null hypothesis of null effects and thus to overestimate the impact of policy changes.
Unfortunately, it is much less clear how to properly address this problem. Particularly, this applies to cases with a small number of groups [5] , as is the case with the Spanish regions (17 Autonomous Communities). The most common strategy for addressing this problem is to compute clustered standard errors that allow for the existence of an arbitrary correlation within the treatment units. However, with a limited number of clusters, the appropriateness of this method is controversial: whereas Bertrand et al. [7] warn against its use, there are some studies focused on Canada (with only 10 states) in which Hansen [34] shows that the size of errors obtained applying this technique is appropriate (see [5] ). In any case, in this article we are only analyzing at best 13 years, so the available time series is not long, and serial correlation should not be a major worry. In order to address this problem, we adopt the following eclectic perspective: first, we ignore the possible existence of serial correlation, so we have 221 region-year clusters (12 years, as there is only a single wave for 1996-1997, by 17 regions), a large enough number of groups to compute cluster-robust standard errors; second, we allow for the existence of serial correlation and we compute clustered standard errors from only 17 regional groups. In principle, unless there is negative within-cluster correlation, standard errors will be smaller in the former case than in the latter, so the standard errors resulting from the first approach can be considered as a lower bound estimate, while those obtained under the second strategy The approach we follow in order to validate our estimates is eminently pragmatic: first, we tend to rely only on those estimates that are robust to the inclusion of time trends, which indicates that the DID approach might be an appropriate strategy. Otherwise, the assumption of parallel trends is not reasonable, and the results from the analysis of that variable would be misguided. Second, as we try several specifications under different assumptions, we tend to focus on those variables for which results are robust to the different approaches.
Results
Descriptive statistics of the variables used in the analysis are shown in the annex ( Table 7 ). The number of variables, the variety of models considered in the analysis and the limitations of space make it sensible to focus only on one subset of the results and commenting on the results obtained under different alternative specifications. In our view, as mentioned, the most flexible specification is the one that captures the impact of decentralization through the inclusion of several dummy variables. This model can account for different patterns of impact of the decentralization on satisfaction. For example, if the eventual effects of decentralization are only observable after some years or alternatively they disappear after a possible first-moment impact, this sort of specification will reflect it. This kind of process can be captured by an econometric specification using fictitious variables. Nevertheless, it is of course also important to consider the results obtained in other types of models. These results are readily available from the authors upon request. In some cases, the results obtained differ across models, which, in principle, should not be a major problem since the assumptions behind each specification might be rather different. For instance, an effect that disappears over time captured by a set of dummy variables is different from an instantaneous impact of decentralization; if the former model is the most adequate, the assumption of parallel trends in another one only including a binary variable for decentralization will be violated.
The whole set of results involves almost a thousand regressions, which are obviously impossible to comment in detail here. Therefore, we focus our comments on those cases where the results are robust to the inclusion of region-specific time trends and to the period of analysis considered. The lack of robustness to the inclusion of time trends would indicate that the DID strategy might not be adequate for causal analysis in the cases of the variables involved, while the sensitivity to the period of analysis can be interpreted as problems related to the change of scale. In this respect, we interpret the results in a very conservative All models include an intercept, individual-level variables (sex, age, squared age, education and situation of activity) and regional-level variables (total population, share of foreign population, share of population aged 65 and over, share of population aged \16 and political party governing the region) In all cases, the variables of interest are a set of dummies capturing the number of years passed since decentralization taking no decentralization as the reference category
Source: Authors' analysis from Health Barometer micro-data * Statistically significant at 10 % level; ** statistically significant at 5 % level; *** statistically significant at 1 % level 16 There is another reflection that is worth mentioning and according to which one should not care very much about adjusting the errors once the variance associated to individuals is considered. While interviewed individuals represent a sample of population of each region, Autonomous Communities are not a sample of the population of clusters: they are the population of clusters itself. Therefore, as suggested by a very well-known article of McCloskey and Ziliak [50] , one should wonder if statistical inference is needed (of course, we refer to inference with respect to the clusters/regions; individuals continue being a sample and inference regarding them is needed). In other words, all randomness in the database is associated to individuals.
Effects of health care decentralization 421 (Tables 4, 5) . Four different models are presented in the tables: model I, which does not include region-specific linear time trends and cluster errors at the region-year level; model II, which is similar to model I but includes linear time trends; model III, which does not include region-specific linear time trends and cluster errors at the region level and, lastly, model IV, which is similar to model III but includes regional time trends. For obvious reasons of space, the tables only display the coefficients and standard errors of the decentralization variables.
The main findings are the following. First, regarding primary and specialized health care, the results are robust to the inclusion of linear time trends or the period of analysis considered in only 5 out of 11 variables: care and assistance received from medical staff, waiting time for patients, medical equipment and technology, ease of getting appointments and confidence transmitted by doctors. On the one side, we find a significant negative effect of decentralization, which increases over time, on the care and assistance received from medical staff, the ease of getting appointments and the waiting time for patients before being seen by their physicians at health centers. On the other side, the evidence of a null impact of decentralization on health care cannot be ruled out in the case of the citizens' opinions about the medical equipment and technology. In addition, citizens' perception of confidence transmitted by doctors seems to decrease the first years after decentralization in most of the econometric models. The results obtained for the rest of the variables are not robust to the inclusion of linear regional time trends or the period of analysis, which casts doubts on the usefulness of the empirical strategy in the case of these items (Tables 2 and 4) .
Second, in relation to hospital care, there are 3 out of 9 variables for which results are roughly robust to the inclusion of time trends and the period of analysis: waiting time to be admitted in cases of non-urgent problems, number of people sharing hospital rooms and information received by patients. The impact of decentralization seems to be negative in the case of the number of people sharing hospital rooms, whereas waiting times and information received by patients are not affected by decentralization according to our results. In addition, we can comment on the results obtained for care and assistance received from doctors and administrative procedures to be admitted to a All models include an intercept, individual-level variables (sex, age, squared age, education and situation of activity) and regional-level variables (total population, share of foreign population, share of population aged 65 and over, share of population aged \16 and political party governing the region)
In all cases, the variables of interest are a set of dummies capturing the number of years passed since decentralization
Source: Authors' analysis from Health Barometer micro-data * Statistically significant at 10 % level; ** statistically significant at 5 % level; *** statistically significant at 1 % level
Effects of health care decentralization 423 hospital. In both cases, all models displays negative coefficients; however, while they are statistically different from zero in most cases, in some of the specifications in the former item and in the last period in the latter variable, standard errors are large and we cannot rule out the hypothesis of a null effect of decentralization (Tables 3 and 5 ).
In sum, we find robust results for 8 of 20 variables. In four of these cases, the impact of health care decentralization appears to be negative, while in the remaining four we do not find any effect significantly different from zero.
An important issue to be discussed here refers to the results obtained under the alternative econometric specifications mentioned in section ''Methodology''. As mentioned, our preference for the model using several dummies is based on its flexibility for capturing the impact of the policy of interest and its ability to generalize other models. In this respect, we have used four dummies (which correspond to 5 categories including the reference category), which is a quite reasonable number according to the number of observations available. The alternative specifications are the following ones: a model with a binary variable capturing decentralization (using several ways of taking into account the change of scale), a model with 3 dummies (1-7 years since decentralization, 8-13 years, more than 13 years), a model with 2 dummies (1-7 years since decentralization, more than 7 years) and a model with a continuous variable capturing the number of years since decentralization. In all cases, we have estimated the model for the both the periods 1996-2009 and 2001-2009 . These results are summarized in Table 6 (detailed results are available upon request). The main message that emerges from them is that the empirical evidence does not allow rejecting the null hypothesis of no effect of decentralization on health care satisfaction in Spain. In most of the cases where the DID analysis is suitable there is no significant effect of decentralization or even its impact is negative. Only in 2 out of 220 cases (20 variables and 11 models) are there positive effects of decentralization on a satisfaction variable.
Obviously, this quantitative analysis does not allow us to examine which particular factors can drive the absence of a positive impact of decentralization (or any other result), which should be addressed in future research. In any case, this result should not come as a surprise. As we argued in the introduction, there are good reasons to believe that the decentralization process of health care services can have both positive and negative implications for the system. Our findings might simply mean that, on average, such positive and negative impacts cancel out. Obviously, as we are considering the whole system, that is, the average impact on all the Autonomous Regions, it could very well be that in some regions the impact has been positive, while the opposite is true in others. Unfortunately such analysis escapes from both the methodology used and the aim of the article.
We can only speculate about the dynamics that could explain the results obtained. A first suspect would be the above-mentioned heterogeneous nature of the Autonomous Regions. If there is such a thing as an optimal size, in terms of population or extension or both, for running the health system, it cannot fit all Spanish regions simultaneously. It could be argued that nothing guarantees that the country itself adjusts to the optimal size, but in that case, it can be argued too that the Central Government probably has fewer restrictions in order to tailor the administration of the NHS to fit the optimal size. A complementary explanation is related to the assumption of heterogeneous preferences of the population across the regions and the supposedly better ability of the regional government to adapt to such different preferences. In this respect, the item of Health Barometer where there is the largest consensus among respondents, regardless of the region of residence, is their desire to have all regional All models include an intercept, individual-level variables (sex, age, squared age, education and situation of activity) and regional-level variables (total population, share of foreign population, share of population aged 65 and over, share of population aged \16 and political party governing the region) In all cases, the variables of interest are a set of dummies capturing the number of years passed since decentralization, taking no decentralization as the reference category
Effects of health care decentralization 425 governments agreeing in the catalogue of new services covered by the NHS (85 % in the 2011 wave of the barometer). Nevertheless, the possibility of adapting health services to the preferences of the citizens at a regional level is the major advantage of decentralization according to the theory. If the citizens give up this advantage, the process is to a large extent emptied of its raison d'être, and there would be no reason to expect an improvement in satisfaction following decentralization. Third, the review of the results obtained by the empirical literature that has studied the impact of decentralization of the health system on different indicator of health shows that the lack of impact or even negative impact is not such an unexpected result as some seem to believe. 17 In the fourth place, in a very cautious and speculative way, it can be mentioned that, during the last months of 2012, the media has highlighted the links between politicians and private health care firms in some regions (particularly, Valencian Community, Castile-La Mancha, Madrid and Catalonia), with a relevant number of cases of 'revolving door' [1, 24] . At the same time, private producers are being given an increasing role in publicly funded health care, a policy that is allowed by the devolution of competences. Whether these news are anecdotic or might reflect serious concerns related to lobbying at the regional level remains to be seen. Finally, decentralization has allowed regions to have more freedom to organize health care, which can mean larger short-term budget constraints, more outsourcing and more participation of private health care producers in many regions, which might be perceived negatively by citizens. 18 
Conclusions
The aim of this article has been to study whether there was any relevant positive change in satisfaction associated with the decentralization of the Spanish NHS. The answer is a cautioned no: we have not been able to find any major impact of the process of devolution on subjective satisfaction. Using a DID approach, this article has exploited the exogenous variations in the time path of the decentralization process across Spanish regions to analyze the impact of the devolution of health care competences on a set of variables associated with citizens' satisfaction concerning several features of health services. We have used a wide range of econometric specifications, and in the cases where the DID can be considered as appropriate (that is, the parallel trends assumption seems to hold), the results obtained in the analyses suggest either a small negative or a null impact of decentralization on health care. In sum, according to the evidence provided by this study, decentralization of health care does not seem to have resulted in an improvement of citizens' satisfaction with these kinds of services in Spain.
Finally, in order to be rigorous, it is important to bear in mind that the variables considered in this study only represent a partial subjective evaluation of health services. In this respect, the features examined here only capture the perceptions of citizens and patients, who might not have enough information or knowledge to judge the quality of health care facilities and services in some cases. Nevertheless, the usefulness of this approach is clearly justified for three reasons. First, it provides a complementary picture of the situation of health care provided by more objective indicators. 19 Second, 17 For instance, Khaleghian [40] finds no effect of decentralization on immunization in middle-income countries, the study of Andrei et al. [4] does not detect any significant impact of the regional share of spending on either infant mortality or life expectancy in Romania, the work of Vargas [67] reports that centralized health care providers perform better than decentralized ones in rural areas in Mexico, and Martínez and Rodríguez-Zamora [49] point to the lack of impact of decentralization on different health indicators in the same country. An important part of the empirical literature on this issue concentrates on low-and middle-income countries using infant mortality rates as the dependent variable (see the review of Jimenez-Rubio [37] ). Such literature concludes that there is a negative impact of decentralization of health on infant mortality rates. This impact is higher the lower the per capita income of the country. In fact, some authors [40] limit the positive impact of decentralization to low income countries (in middle income countries the impact is negative). In contrast, the results for Uganda of Akin et al. [2] suggest that for reasons including interdistrict spillover benefits of public goods decentralization does not necessarily increase social welfare. For developed countries (European Union member states), Cantarero and Pascual [14] find similar results using infant mortality as dependent variable. Similar conclusions are reached for Canada by Jiménez-Rubio [38] . In any case, as stated by Nolte and McKee [53: p. 10] , it has to be acknowledged that the general reduction in infant mortality rates and the low level of variation achieved limit the ''ability to compare health system performance using mortality data at the aggregate level,'' with infant mortality being therefore a less than advisable indicator for this type of analysis. For instance, in the case of the works of Cantarero and Pascual [15] and Jiménez-Rubio [38] , no regional-specific time trend is included, so it is possible that more decentralized regions would have performed the same without decentralization if they were improving at a different pace than the others. In the Spanish case, for example, the evolution of infant mortality (under 5 years old) in the period 1960-2011 closely follows a logarithmical time trend (R 2 = 0.98) with slightly over the fitted function in the first part of the period 1962-1980 and slightly under it from 1980 to 2004 (the same can be said for life expectancy, this time with a linear trend, R 2 = 0.99). In other words, the reduction of infant mortality rates in Spain is essentially explained by the time trend. Finally, in their analysis of decentralization of health (from a finance perspective) in three Latin American countries, Arreondo et al. [6] show the existence of strengths and weaknesses that make it difficult to judge decentralization as a success or failure. the opinion of the users, even if biased, is an important ingredient of health care delivery and should be taken into account by public authorities. This issue is even more relevant if the possibility of adapting health care policy to citizens' preferences drives decentralization. Finally, up to now, there has been hardly any other evidence at all about important aspects of health care such as waiting lists, hospital-acquired infections or cost-effectiveness of medical interventions across Spanish regions. In this respect, there are some policy implications of this research. The main one is the need to give up uncritical positions on decentralization driven by political motivations, taking for granted the benefits or costs of decentralization. It also emphasizes the importance of exerting some extra efforts to compile other types of databases that allow studying the impact of decentralization on several dimensions. In this respect, it should be particularly important to increase the transparency of regions, trying to depoliticize the issue. 
